8

Explosive Eruptions in Space
and Time: Durations, Intervals,
and a Comparison of the
World's Active Volcanic Belts

TOM SIMKIN and LEE SIEBERT
Smithsonian Institution

ABSTRACT

The explosive volcanism that dominates colliding plate boundaries supplies only 10 to 13 percent of the
magma reaching the surface of the Earth each year (Nakamura, 1974) but accounts for roughly 84 percent
of the world's known historical eruptions, A computerized data bank, compiled over the last 12 yr at the
Smithsonian Institution, allows summaries to be made of Holocene volcanism. However, the record of most
volcanoes is poor before the last 100 yr and some eruptions pass unreported even today.

Calculations of the time interval since the previous eruption is possible for 4835 of the 5564 compiled
eruptions. The median interval is 5.0 yr, but much longer intervals commonly precede unusually violent
eruptions. For the 25 most violent eruptions in the file (with known preceding interval), the median interval
is 865 yr. Of the historical eruptions in this group, 50 percent resulted in fatalities.

The interval between an eruption's start and its most violent paroxysm may be measured in months or
years but is usually short. Of the 205 larger eruptions for which there are data, 92 had the paroxysmal event
within the first day of the eruption, allowing little time for emergency preparations after the eruption's
opening phase.

To compare the recent vigor of different volcanic belts, we calculated the number of years in which each
volcano was active in the last 100 yr, summed these for each belt, and divided by the belt length. Another
index of recent vigor is the number of recognized Holocene volcanoes in each belt divided by its length. A
third index is the number of large explosive eruptions (VEI S: 3) of the last 100 yr, again normalized by belt
length. These three measures correlate reasonably well, serving to contrast vigorous belts such as Kamchatka,
Central America, and New Zealand with relatively quiet belts such as the Cascades, South Sandwich Islands,
Greece, and southern Chile. Relatively quiet volcanism generally accompanies the subduction of young (<10
million yr) crust, gently dipping seismic zones, low aseismic slip rates, and plate motions highly oblique to
the volcanic belt.

INTRODUCTION

Explosive volcanism at colliding plate boundaries, even though
it supplies only 10 to 13 percent of the magma that reaches the
Earth's surface each year (Nakamura, 1974), has long been the
principal focus of volcanological interest. The reason for this is
simply that the other types of volcanism, at spreading plate
boundaries and intraplate hot spots, commonly pass unnoticed
on the seafloor or remote islands. Because of its visibility, the
subduction-zone volcanism of continental margins and island

arcs makes up 63 percent of the world's known Holocene vol-
canoes and 84 percent of all historical eruptions. Subduction-
zone volcanism, being both largely explosive and largely sub-
aerial, has had dramatic impact on human populations (it is
responsible for 88 percent of known fatal eruptions, for ex-
ample), and it is therefore the only major type for which there
is a substantial historical record. This paper examines that his-
torical record, augmented by geologic and other evidence for
Holocene volcanism, in an effort to provide a perspective of
global volcanism during the last few thousand years. A quan-
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